Introduction
The pH optima of those partially purified epidenmal enzymes are summarized in Figure  2 . AP-1 and AP-4 had a similar pH optimum of4.0-5.0.
AP-3 had a more acidic pH optimum of 3.6-4.8, while the pH optima of AP-2 and PPase were more neutral at pH 5.2 and 6.0, respectively. Effects of inhibitors and activators on the isozymes also were reexamined in order to selectively stain PPase, which is stable in 0.5% formaldehyde and differs from AP-2. PPase was resistant to 5 mM Na tantrate and 0.5 mM NaF, whereas AP-!, -3, and -4 were sensitive to both. CuCl2, 1 mM, is a specific inhibitor for PPase but not for other enzymes.
The catalytic rate of PPase was enhanced about sixfold by pre-incubation in a mixture of 1 mM ascorbic acid and 0.! mM FeSO4.
Immunohistochemistry of PPase
A strong rabbit anti-PPase IgG reaction was observed over granulan cells (Figures  3 and 4a ). The peripheral area ofsome keratohyalin granules was most intensely stained, but the granules themselves also reacted positively.
The reaction extended to cornified cells and superficial spinous cells but was considerably less over basal cells. The serial section stained with pre-immune rabbit IgG showed no reaction ( Figure  4b ).
Enzyme Histochemistry
The pH dependency of enzyme staining using p-NPP and NP is shown in Figures 5 and 6 , respectively.
There are considerable differences in the staining properties of the epidermis. Among the buffers tested, acetate (pH 4.5-6.0) and Tnis-maleate (pH 6.0-6.5) gave satisfactory results, whereas others tended to form precipitates or resulted in staining with poor resolution. The reaction to p-NPP was strongest at pH 6.0 ( Figure  Sb) and pH 6.5 ( Figure  Sc) but was not detectable with buffers less than pH 5.5 ( Figure  5a) . 
Discussion
Localization ofPPase and its activity was detected in 2-day-old rat epidermis.
Monospecific antiserum (7) Nuclei were not stained. Keratohyalin granules reacted particularly at the edges. The reaction extended into cornified and superficial spinous cells but was spared over basal cells (a). No reaction was seen when lgG from pre-immune rabbit was used in place of the primary antibody (b). Arrows, keratohyalin granules;
(---), dermo-epidermal junction.
Original magnification x 1120. Bar = 10 pm. Figure 5 . Serial sections of rat skin stained with the lead-capture method. They were incubated in 10 ml of 0.1 M acetate buffer, pH 5.5 (a) and 6.0 (b), and Trismaleate buffer, pH 6.5 (C) containing 4 mg p-NPP and 7 mg lead nitrate for 40 mm at 37#{176}C. Intense reaction was detected in granular cells, particularly over keratohyalin granules and in the root sheath of hair follicles, at pH 6.0 and 6.5, whereas the reaction was reduced considerably at pH 5.5 and is not detectable in a buffer with a pH less than 5.0. C, cornified cells; G, granular cells; 5, spinous cells; B, basal cells. Original magnification x 920. Bar = 10 pm. Figure 6 . Various localizations of naphthyl phosphatase activities stained with the azo dye technique at different pHs. The sections were incubated in 10 ml of 0.1 M acetate buffer, pH 4.5-6.0 (a-d), and Tris-maleate buffer, pH 6.5 (e) containing 10 mg NP and 100 p1 of hexozonium pararosaniline as the coupler for 10 mm at 37#{176}C. The staining was diffuse at pH 4.5 (a) and more confined at pH 5.0 (b). There is no staining over the keratohyalin granules (arrows) at both pH 4.5 . '4I .
and 5.0. The reaction increases in intensity in granular cells and the lower half of cornified cells at pH 5.5 (C), 6.0 (d), and 6.5 (e). Staining over the keratohyalin granules (arrows) becomes strong at pH 6.0-65.
Original magnification x 1200. Bar = 10 pm.
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Figure 7. Effects of 10 mM Na tartrate (a), NaF (b), and 1 mM Cu504 (C) on NP staining of rat epidermis at pH 6.0. PPase activity is resistant to Na tartrate and NaF, but CuSO4 strongly suppressed the staining intensity. NP staining without the modifiers is shown in Figure 6d . Original magnification x 1200. Bar = 10 pm. In contrast, naphthyl phosphate, which is also a substrate of
